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ABSTRACT

A METHOD FOR EVALUATIN!G PREMEDICATION EF FICACY
IN DENTAL PATIENTS

OBJECT

The purpose of this investigation was: first. to determine the
utility of using observer ratings as a method of studying the efficacy
o( dental premedicating agents; and second. to test the effects of
chloral hydrate and sodium methampyrone on apprehensive children.

RESULTS

The method of nbtaining observer ratings from film and sound re-
cordingsi of a standard dental procedure was shown to yield high inter-
observer reliabilities. Both the ratings of "manageability" by dentists
and of "emotionality" by psychologists were reliable and sensitive. Dif-
ferences were able to be shown under double blind conditions between
the first and second visit to the dental office. Contrary to expectation.
a does.d If S ma/ lb body weight plus S00 mg of methampyr one had no ef -
fect or' ,ither manageability or emohionality.

CON4CLUSIONS

The method was proven reliable, valid, and sensitive. Chloral
hydrate and methampyron. are of no benefit as premedicating agents
at the doses tested.

APPROVED, '~iliA
MAKURIC&. A. MEADOR
Colonel. DC
Tn. Dental Surgeon
US Army Armor Center

APPROVED--
SVEN A. BACH
Colonel, MC
Director
US Army Medical Research Labo-
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A METHOD FOR EVALUATING PIREMEDICATION EFFICACY
IN DENTAL PATIENTS

INTRODUCTION

Fear and anxiety are common problems in a large majority of
dental patients. In some patients, these conditions merely manifest
themselves to i moderate degree, whereas in others, the anxiety is
of such a level as to hinder dental procedures. This latter difficulty
is particularly apparent in vatients in the younger age groups.

There are many ways in which the dental practitioner may help
his patients overcome these problems and accept the treatment more
readily- -through education, through reassurance, through the use'of
premedicating agents and, most often, with the combination of these
methods. Regardless of which method or methods is used, it is of im-
portance that the dentist have all three available in his armamentarium
".n order to conduct a successful and satisfying practice.

A major problem, which has occurred in choosing premedicating
agents in dental practice, has been the lack of carefully controlled
-itudies which can guarantee to the dentist that a particular agent is
truly efficacious. This difficulty has arisen from two sources: firEt,
from a tendency of most authors to report only their own subjective im-
pressions as to the utility of the agent and not evidence from controlled
st;.-dies; and second, in the dift±.culty of devising quantitative methods of
measurement for accurately examining subjecti,,e responses, sich as
anxiety and fear. Recently, however, new methods have beer. developed
which will allow for this analysis (1, 2). Using these newer methods, it
has been found that subjective responses, such as the measurement ef
pain, tranquility, etc. , and the effects of various drugs upon these sub-
j'ctive emotiors can be quantified with a high degree of accirac 'r. The
major purpose of the present study is thc demonstration of the app•ic-'-
bility of these methods to the study of premedicati,-• drugs in

practice.

A becond purpose of this stuedy is t"e exart..nation i! f ri ,'

-i sedative agent. chloral hydrat,-, and of an aralg's:c, sod:, : -

tmpvrone. Chioral hvdrate was chosen as the sed;ating ;•n• 7
irnong the oldest of the sedative-hypnot. ro , , .. ..

" ". stfest, nl(jst '.€u rt, r•And i'-,.tw -s )(,ty".' .' , , ',
-''a; taste a".d odo3(r tio T'lparled ' s ..
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iutestinaZ tract, and has a wide margin of safety. Also, it pruduce•i
rapid sedation. %4ually within 40 minutes, which cao, be of particular

utility in that it may be administcrcd to the patient duritig the visit -ni
which the dental operation is to Le accomplished. In addition to thet-t-
advantases, the drug causes ne appreciable depression of blood pret:-
sure or respiration and has no dopressant after effects in comparisur.
to the barbiturates. The only major disadvantage of chloral hydrate i!

its irritant effects upon the gastrcintestinal tract. These effects, h,. -
ever. C3 -i be obviated if the preparation is sufficiently dilute. It is cot.-

traindicated in the presence of renal. hepatic, or cardiac disease (3, 4,
S). It also has often been recommended for use with children (6-9).

The analgesic chosen for this btudy was sodium methampyrone
(10) (dipyrone sodium, pyralgin), a derivative of aminopyrine. It was
selected since it has been shown to provide rapid and effective pain re-
lief in small dooes and is liquid soluble.

Since the primary purpose of this study was a methodological ex-
amination, rather than an attempt to study a specific drug compound, it
was deemed best by the investigators to combine both a sedative and anal-

gesic to maximize the potential effectiveness of the compound. Thus, the
essence of this investigation is the examination of the effect of a mixture
of chloral hydrate and sodium methampyrone upon the manageabilltv and
the emotionality of young dental patients, who were specifically knownto
be difficult to handle in dental procedures.

METHOD

Subjects. From the normal flow of patients seen at the Depend-
ents' Dental Clinic, Fort Knox, Kentucky, 75 patients were chosen for
this study. They wert chosen on the basis of tne following criteria: one,
between the age of 3 and 3 years; two, a negative health history w th re-

gird to cardiac. renal arid liepatic disfunction, allergies, or coincidental
drug administraton; three, no overt r,,cntal deficiencies or mental dis-
t..rtiarces; four, they appeared to be apprehensive and/or difficult to
m-1r.,ate during treatment.

'.. h patiei.s, •.ert. re-terred to tile stud',y b y dental oiftccrs w-,,o

:.i,' rt -c:. red "reattrnert. [he andidate,. for the -itufdV we .rv I1Itrv.t.-Aed
* . , , r. ' ,4 ~ ',l, , to.r, it 'Ahi h tlflm " it detairt d health historv • , -

*• ,, ,., 4 , r,~ a, .;t ; u- •,, e*t sluT..t' (I( ,€Xt: : h ';)" ,]' €. .\i.ti: a>, "-
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Apparatus. Treatment for the study was accomplished in a dental
operatory preparedv.th a framed glass picture window. Behind this was
concealed a 16rmm motion picture camera andatape recorder which was
synchronized with the camera. A microphone was inconspicuously attach-
ed to the dental unit,

In all cases, the recording was initiated when the patient entered
the room, continued through the administration of the anesthetic and then
was stopped until the commencement of the operative procedure. The
film was again stoppea when the dentist had completed the operative pro-
cedure. Thus, the film sequence covered the same aspects of the dental
treatment in both visits. In some cases, however, this was modified
since the patients were unable to be anesthetized. In these cases, the
filming of the operative procedure was not made.

The compounds used in this study were a placebo cortposed of fruit
flavored syrups, and chloral hydrate and methampyrone in vehicles com-
posed of flavored syrups. In the case of the drug group, the methampy-
rone and the chloral hydrate were in separate bottles, although both
were mixed in syrups. The placebos were also given to the patient
from two separate bottles.

"The doses of the drugs given to the patient were 15 mg/lb body
weight of chloral hydrate and a standard (10) 500 mg dose of sodium
methampyrone. In the case of 10 subjects, a dose of only 1 mg/lb of
chloral hydrate was administered. This occurred due to an error by
the pharmacist compounding the drug. However, statistical analysis
of the results for the 15 mg/lb of chloral hydrate and the 12 mg/lb ind4 -
cate no differences between the doses. Thus, all the data were pooled
together and treated as if only one dose had been administered.

This particular dose of chloral hydrate was chosen upon the basis
of previous work, wh'ch has shown it to be an effective sedative dose.
Goodman and Gilman (3) recommended between 6 and lI mg/lb of chloral
hydrate as the usual sedative dose for the adult. The Physicians Desk
Reference (I I) lis:s a sedative dose of chloral hydrate for children by
the oral route as 5 to 10 mg/lb body weight. Thus, the dose used in
this study of chloral hydrate alone, not including the fact that sodium
methampyrone was added to it, is well above what might be regarded
as an effective dose.

Procedure. The total treatment procedure consisted of infiltra.
tion anesthesia with2% lidocaine hydrochloride, an occlusal cavity prep-
aration on an upper deciduous molar, and the placement of a oilver
amalgam restoration, or zinc oxide and eugenol temporAry.

3



At the conclusion of the first treatment visit, the patient was given
another appointment for an operative procedure with the same doctor, at
approximately the same time of day as his first appointment. The childt s
parent was given two bottles of medicine. In the case of the drug group,
one bottle contained chlor.l hydrate and the otrer bottle contained sodium
methampyrone. In the placebo group, both bottles contained the fruit
flavored syrup. Which particular combination of drugs was received by
any patient was unknown to the clinician or to any of the observers until
the conclusion of the study.

In all cases the medication, whether placebo or drug, was ad-
ministered by the parent 30 minutes prior to the second operative ses-
sion. The parents were informed that it was wise to feed the child ap-
proximately 30 mrnutes prior to the administration of the medication in
order to prevent possible gastric irritation. The drug code information
was known only to the pharmacist compounding the drug and by another
dentist located in the same clinic; the latter was prepared to bi eak the
code in order to treat any untoward reactions. At the second treatment
visit, the same operative procedures were repeated as during the first
appointment; and again, audio and visual recordings were made.

The films and recordings of these procedures were edite(' and
then, at a later date, viewed by a panel consisting of three psychologists.
the clinician who performed the operative procedures, and two other
dentists. Ratings were made on a manageability scale by the dentists
and on an emotionality scale by the psychologists. The ratings were
made upon a six point scale; varying from one. in which the patient
was described as either completely emotional or completely unmanage-
able; to a value of six, in which case the patient would be completely un-
emotional or completely manageable. A six point rating scale was used,
since it has been proven in past studies that a six category scale can be
effectively used for the accurte estimation of subjective impressions
(lI). The films had been edited so that the raters had no knowledge of
whether the patient was on his first or .s second visit, or whtther the
patient h, , received either the placebo or drug. This statement must
be modified to a uegree since, in some cases, either througi, statements
by the clinician or by the patient an the film. the raters could determine
if it was the first or the second visit. However, in no case was there
any possibility of the raters knowing whether the patient had rectaved
'he drug or the placebo. Thus, the study ts truly double blind.

RESULTS AND DISCUSSION

The data were first analyzed u(itng .ontinpenvv coetftaicenth tt', d-
termaine the inter-rater reliabilities of the *jbser Jtauons. Since th,-ei•
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ptUpose of this study was to determine the efficiency of the method for

analyztng drugs in g8onral, this was one of the most crucial aspects in

the study. Unless it could be shown that the various observers rated

the films on the same criteria, further analysis of data would be un-
necessary. The Pearson "r"s hetwoen the vartousi observers. which

wore estimated from the contingency coefficients, are as follows: for

the emotionality ratings by the psychologists: "r" = . 86.. 78. and . 86;

for the observatiots of manageability made by the dentists, "r" r. 94,

.94. and .93 (13). It can be seen from these estimated correlation co-

efficients. that both the judgments of emotionality and of manageability

had high and significant reliability. Thus, we may say, that although

the ratings of the observers were completely independent, a high degree

of agreement does exist in making these judgments. Therefore, we may
state that the filming procedure that was used is adequate to lead to a
high degree of inter-judge reliability.

Having established the reliability between the observers, a
Pearson product moment "r" was calculated between emotionality and

manageability, without regard to drug treatment or first and second

visit. For this. "r" a . 69. Thus, approximately 47% of the variance
in manageability could be explained by emotionality, or vice vera. Ap-
proximately 50% of the variance could not be accounted for of one in
ierms of the other. It seems that though emotionality and manageability
are related there are some aspects of difference. We might speculate

that whereas manageability is strictly judged in terms of the degree of
accomplishment of .ertain operative procedure by the dentist, in the
case of the emotionality, the psychologists were judging subtler varia-
bles such as tension in the body, breathing rate, etc. It may be that in
states of excessive tension and emotionality, a subject may be quite
easily handled by the dentist; one might draw an analogy to a catatonic
schizophrenic. Such a patient, although highly emotional, would still
be placid and easily managed in the dental chair.

Since the inter-observer reliability was high, comparisons of the
first and second visit, and also of the placebo vs drug effects, were
based upon score tntals for manageability and the emotionality categories.
The scores were, therefore, free to vary between 3 and 36. It was deem-

ed appropriate to use "t" scores rather than non-parametric statistics.
The mean difference %core for emotionality between the first and second
visit was 1. ! 5. The "t" *core for emotionality chanpes between the first

ar. secord visit is Z. 50; this is significant with p < . 01. The trean d,•-
ference score for manageability between the first And second vi.ý •a w
0. 25. The "t" score for manageability was 0. 60, wh.t, I it ,; -,.i..': ,,,i!
a' j,< .05.
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From these uata, we see that regardless of drug condition, the
patients tended to be less emotional or. the second visit than they were
on the first. On the other hand, hey did not tend to be more manage-
able on the second visit than they were on the first. This difference in
the degree of change between the first and second visit for emotionality
and manageability leads to some interesting speculations. First, we
would guess that tLe lack of the novelty in the experience on the second
visit of itself might tend to reduce the emotionality; whereas, the un-
pleasantness of the operation, having not been changed, might still iead
the patient to be relatively unmanageable. A second speculation might be
that the change in the emotionality is a direct result of the unmanageability
of the patient. In this case, the lower emotionality on the second visit is
due to the child learning that by being unmanageable, he can control the
situation to a great degree. Certainly these speculations must be regard-
ed as tentative, but they offer interesting possibilities for future research.

Finally, thi groups were analyzed to determine the degree of change
between the first and second visits for the group receiving the placebo and
the group receiving the drug. That the particular procedure used in this
investigation is extremely sensitive to drug differences, is shown by the
fact that for the emotional'ty scores a mean difference of as little as . 90
and for manageability of . 91 would have yielded significant drug eftects
at p < . 05. Thus, if on the average, the patients would have changed as
little as one score category on the six point scale between drug and pla-
cebo conditions, we would have shown a drug effect at a significant sta-
tistical level. The mean change on the emotionality scale for the drug
is 1. 05. The mean change for the placebo group is 1. 25. Therefore.
the difference between the drug and placebo group means is . 20. Since
it would have required a mean difference of . 90 to achieve significance
and we have only found a difference of . 20, this must be interpreted as
a non-significant effect.

For the manageability scale, the mean difference for the drug
group between the first and second sessions is 0. 22 and for the placebo
group, 0. 28. Thus, the difference between the placebo and the drug for
the change between the first and second session is 0.06. Since it was fe-
quired to have a ditference o1 at least . 91. we again tee that the differ-
ence cannot be regarded as significant. For that matter, in both cases,
the direc..iosi 'f the change toward unemotionality or manageability is
greater in the placebo group than in the drug group.

The analysis of these data show the drug to have no effectiveness
in either increasing manageability or reducing emotionality. This par-
ticular result wss a surprise to the investigators since we had chocen

6



dosages of the drugs, both sodium methampyrone and chloral hydrate,
which from references to the literature, would have been expected to
yield positive results. Our only possible interpretation of this data is
that in the present study, in which a carefully controlled, double blind
procedure was used, the failure to find drug effects must be considered
as a failure of drug action. We, therefore, must wonder as to the rele-
vance of the evidence previously reported by other investigators who
have not used as rigorous a methodology.

On the whole, the authors regard this study as having accomplish-
ed, for the most part, the aims for which it was designed. We have
demonstrated, that by using a carefully controlled, doubl- 1'lind pro-
cedure, in which films and recordings are made of patien, . andergoing
a dental operation, independent observers will make judgments in re-
gard to the manageability and the emotionality of the patients which are
highly reliable and closely in agreement. We have also found that a
degree of relationship exists between emotionality and manageability.
We have found that changes take place in emotionality between the first
and the second visit of these patients to the dentist; whereas, changes
do not take place in the degree of manageability of the patients. And
finally, we have found that at the doses tested in this study, the mixture
of chloral hydrate and sodium methanipyrone is not an effective pre-
medication for improvement of the emotional status or the manageability
of children who are known to be difficult patients.

SUMMARY

The present investigation is a methodological approach to deter-
mine the efficacy of premedication with sedative and analgesic drugs
in dental operative procedures. The study was carried out an young
dental patients known to be difficult to handle duriug such dental treat-
ment. Each patient underwent a standard dental operative procedure
on two occasions; the first time without drug and the second time either
with a placebo or with a miuture of chloral hydrate and sodium methampy-
rone. During both visits, a standard set of film and sound recordings
were taken. These sound and film recordings were later rated by three
dentists as to the manageability of the patient and by three psychologists
as to the emotionality of the patient on a six point scale. It *;ks fuund
that a high degree of agreement existed between the observers on both
the emotioahlity and the manageability scales, with all "r" values rangitru

• 'tween .78 and . 94. It also was found that an "r" of . 69 exiatci h et•-Arr
the emnotionality and the manageability ratings. 'Ihe "t" score .showed
that a cignificant reduction in emotiznality took place betwee'r the firat
and second vicit without reaard to driug effett. liuwever. ruuotml.r

7



reduction took place in the difficulty of managing the patients. Finally,
it was shown that the administration of 15 mg/lb body weight of chloral
hydrate and of 500 mg of sodium methampyrone had no efficacy in either
reducing the emotionality of the patients or making them more manage-
able.
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CO. US Art Asromodiesl Research Usit. US Army Aviation Center. Ft. RAcher. Ala.

CO. UR Army Combat Developoent Cessend. Coesbied Ares Group, Ft. Leaveoeorth. Kes.

CO. US Army Combat Development Command. Materiel Eve. ft. Sga Nousteo. Ton,

CO. US Army Combat. Deveiopoomt Comsamd.Quartorsastor Corps. rt. Lee., Va.

CO. US Army Combat Doeelopenst Comoeod. Engioeering Command, ft. Solvei,. V..

CO. 03 Army Comoeed 6 Genoral &alff Ceoleo Library. Ft. Leeveoveoth, Kem.



ARMED FORCES Cont.

DISTRIBUTION

CO. US Army Electronic Proving Ground. Ft. Xuachuca. Ark.

CO. US Electronics PAD Laboratories. Attn: SELRA-GDA. Ft. Monmouth. N. J.

CO. US Army Engineer PAD Command. STINFO Br. Ft. Belvoir. Va.

CO. US Army Environmnmtal Hygiene Agency. Library Br. Edqewood Araienal. Md.

CO. US Army Medical Liaison Br. Attn: Surgeon. Gorgon Heap. Balboa Hts. Canal Zone

CO. US Army Medical Res & Nutrition Lah. Fitzsimons General Hoop.. Deaver. rolo.

CO. US Army Medical Research Unit. Ft. Clayton. Cana! Zone

CO. US Army Medical Research Unit. last for Medical Research Kuala Lumpur. Malaya

CO. US Army Medical Research Unit. Ft. Detrick. Nd.

CO. US Army Medical Research Unit. APO 110. Neo York. N. Y.

CO. US Army Minaile Support Command. Atts: SMIDI-HO. Redstmne Arsenal. Ale.

CO. US Army Ordnance Arsenal. Frankford. Philadelphia. Pa.

CO. US Army Personnel Research Office. Washington. D. C.

CO. US Army Research last of Enviromnental Medicine. Natick Labs. Natick. Mass.

CO. US Army Tropical Research. APO S51. Now York. N. Y.

CO. US Aviation Homes Reseercb Unit. US Contimental Army. Ft. Recker. Ale.

Director of Research. US Army Air Defense. mumam Research Unit. Ft. bliss. Texas

Director of Researck. US Army Infantry. Huoan Research Unit Library. Ft. leaning. Ga.

Director of Research. US Army Leadership. Human Pee Unit Library. Promidlo of Menterey. Calif.

Director. US Army SEATO. Mouical Research Laboratory. APO 146. Son Francisco. Calif.

Director. Walter Reed Army Ilst of Res. Salter Reed Army Ned Cont. Washingteo. D. C.

Histerical Univ. US Army Medical Service, Walter Reed Army Med Ceat. Wasaingtom. D. C.

Office of the Chief Pmychi A MNure Cemuslteot. Sao, wamhingteo. D. C.

Office of the Chief PAD. Humes Fecterm A Operation Remseare Div. SWahinqton. D. C.

Office of the Dir. Division of Neurophy. Salter Reed Army int of Rem. Sashimgton. D.C.

Post Surgeon. US Army Diopasearl. Springfield Armory. Springfield. Mess.

Senior Medical Adviser. Hqs KMAG. APO 102. sea Francisco. Calif.

Walter Reed Army lost of Res. Dept of Atomic Casualty Studies. Washingte*. D. C.

NOZPITALS

CG. Brooke General Hompital Mediesl Library. Ft. Sam Houston. To%.

CO. Lettormea General Hospital. Presidie of Son Francisco. Calif.

CG. M•,i4iqa General Heopital. Tacome. wnshimqtes.

CC. Willies Beaumet General Hospital Library. El Pass. Tom.

CO. Bassett Army Nospital. Ft. Josethn Saismeright. reirhnoks. Alaska.

CO. DeWitt Army Hompital. Ft. Delveir. Va.

CO. Deasho Army Hospital. Carlisle Sarrocks. Pa.



ARMED FORCES - HOSPITALS Cost.

DISTRIBUTION

CO. Iroload Army Hospital. Ft. Knex. Ky.

CO. Irvin Army Hospital. It. Rlley. Kam.

(0. Keaner Arvy Hospital. Ft. Lee. Va..

CD. Kinbreugb Army Hospital. Ft. George C. Need*. Md.

CO. Kirk Away Hospital. Aberdeen Proving Ground. Md.

CC. Neo~eaid Army Hospital. Ft. Eustis. Va.

CO. Martin Army Hospital. Ft. Domniag. Go.

CO. Munmsn Awmy Hospital. Ft. Leeravemorth. Kom.

CO. Noble Army Hospital. Ft. McClollon. Ale.

CO. Pattermon Aray Hospital. Ft. Menneuth. N. J.

CO. Valuon Army Hospital. Ft. Dix. N. 1.

CO. Walter Reed General Hospital. Wasbington. D. C.

CO. Womack Army Hospital. Ft. Bragg. N. C.

CO. US Army Hospital. Ft. Benjasmi Harrisen. lmdisanpolis. Wd.

CO. US Army Hospital. Ft. Campbell. Ky.

CO. US Awmy Hospital. Ft. carmens. Colorado.

CO. US Army Hospital. rk. Dix. N. j..

CO. US Army Hospital. ft. Dowens. Mans.

co. us Army Hospital. Ft. Garden. Ga.

CO. US Army Hospital. Ft. Need. Teom.

CO. US Army Hempitol. Ft. jackets. a.c.

CO. US Army Hempital. Ft. joy. N. Y.

CO. US Army Hospital. ft. Leemord goed. Mo.

CO. US Army Hespital. Ft. NrPbomsoa. Go.

CO. US Army Hospital. Ft. MacArthur. Calif.

CO. US Army Hospital. Ft. Moor@*. Va.

CO. US Army Haspital. Ft. ord. Calif.

CO. US Away Hospital. Ft. Polk. Lo.

CO. US Army Neopitsl. Ft. Rocker. AIR.

CO. US Away Hospital. Ft. sill. Ohio.

CO. US Army Hospital. Ft. Stoemrt. Go.

CO. US Army Hospital. rt. voiters. Tom.

CXO .%~ Army Hospital. Dogsay Prowing Ground. Utah.

Co. USl Army Hospital. Redstone Atoseml. Ala.

CO. US Army Hospital. Sierra Army Depot, Nemleug. Calif.

CO. US Army Hospital. Uhito Soodm Miomil Res" . N. Mos.



ARMED FORCES - NAVY

D13IUITION

Aviatlon Medical Aceeloratio L•b. US Novel Air Devolopment Centor. Jobaavillo. Pa.

Aviation Psychol Laboratory. US Navel School of Aviatles Sediteo. Pasmecelo. Fla.

forces of Novel Woopoes. lasblmgtoH. D. C.

hief. Dereem of Yard@ and Deoks. ahbialgtem. D. C.

Ciof of Novel ý..' Resoercb Traislaq. Gloavi.o. Ill.

Chief of Navel Ai- Tochnical Traimnmi. US Naval Air Stutlo (75). Nomphis. Toms.

C*owmdor. Navel Missile Costor. Technical Library. Pe1nt N1s. Calif.

CO. Noael Air ratoeiel Centor. Tecbmical Library. Philadolphia. Pa.

CO. 13 Noael Civil mlloseor Lab. Port oMemo. Calif.

00. 08 Navel Medical Field Researcb Lcb. Library. Camp Ljuose. N. C.

CO. 05 Naval Ordnanco Toot Station. Statioe Noopital. Cima Labo. Calif.

CO. US Noael odiolei•.:el Rfefao Lab. Sam Frreocico. Calif.

CO. 0S Neavl Veepo&s Station. Atta: E Laboratory. Concord. Califormia

Director. Aeroapace Cron EqAipst Lab. Novel Air Emgr Coator. Philadelphia. Pa.

Director Roearcb Diviieom (?1) Deroem of eadicomo Surgery. faahiolgt. D. C.

Director. US Navel lesearob Laboratory. Code 2S02. olaaiegtoe. D. C.

Director of Laboratories . Natienal Neavl Nodicl Coster. Betbeoda. Md.

Office of Noavl Non Dr. DoessetAecb lafor. NSn 3S. Navy to. Floot P. Nos Tork. N.Y.

Office of Noval Reeeoore. Cad 414. seebimqtoe. D. C.

OffIcer is Charge. toper Divimy Mit. W Naevl Ust. Novy Yard Amsoe. aeabigtoeo. P. C.

Off ior Is Chere. Oporatlosa Ievmimtioee creep. foobis•tam. D. C.

"•Sot A smoteat. Nodioel Allied Stoeoe.. Ublqtoes. D. C.

Toealoeha Rof. Library. Noval Ind Rae loot. Nat'l Noval Red Centoe. Betbesed. IM.

U Snvel Rbeareb Laboratory. 9 Noval Sa•borise eoo. Nae Loodec. Crotet. Coon.

U Neval mpply Roegerob 6 Detlope~e t Facility. Library. ayoemo. Nee York

w Name 'dodiotl N••4poylobtric Receorob gait. sem Dieo. Calif.

us Aim rONCr

Assistant for 6Ceasd Safety. U Air roves. aehsqtaoe. 0. c.

Coadi. Dome Air Dbelopesst Castor. Grlffis@ Air. N. V.

Cood. 7 10" (NINA grijbt.pattersoe AVS. ablo

Conde. SGS7 AL (INDO) trigbt -Ptoreos ArD. Ohio

Ceodi. 6176 AWL (INEL) AmgtPtoem M.S Oka.,

Coedr. filfed NaIl. W Ali for*e oopital. Lhacleed AS. Ueses

Elootewesi Syotose Div. Division S lLob. L. 0. ooeoo ies ld. Redford. NMoe.

Nqo-Ar Office of Saeotilfif Roeeereh. ITopo 6id1 D) oeobimqto*. 0. C.



ARMED FORCES -US AIR Coat.
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Langley Research Center. National Aeraoautics & Space Adami. Hampton. Va..

Orfie. of the Surgeon. Air Taq Command. Randolph AF9. Ton.

Office of the Surgeon. fiqa Strategic Air Command. Offn~t. A17B. Neb.
Schesl of Aerospace Medi.zis*. Aeromedical Library. Brooks Ala5. Texas

Sceneu Division. AFIRSTA. Nqa US Air Force. noe Pustagom. Washiogton. D. C.

US Air Force Epidemiological Laboratory. US Air Force*. Lackeand AFS. Tex.

SS71st Aerosedical Research Loberatory Library. Hollosam AFT. N. Mex..

GOVERNMENTAL AGENCIES

Argon@* National Laboratory. Library Service Vepartoest. Argonne. Illimois

Armed Forces fledlobiology Research lost. National Novel Medical Coster. Bethesda. Md.
Brookhavom Notional Lab. Associated Usivereitien Inc. Library. Upton. L. I..* N. Y.

Chief. Defense Atomic Sapport Agency. Document Library broach. Iashmbintos. D. C.

Chief. Radiation or, National Cancer lastituto. Sethanda. Md.

Defense D~couesatietm Center fiqo. Cae~ron Station. Alemsadris. Vs.

Department of oealth Edu. 6 Ieller.. Div of Radial Meelth-PNS. Veshingtte. D. C.
Divisies of Biology A Nedicim.. US Atomic Energy Commission. Washirngtoo. D. C.

Division of Medical Suises... Notional Reseearcb Coeumil. Suehisgtoe. D. C.

Executive secretary. Coesittee of Visia*. Natiesel Roo Ceoseil. weshisqtem. 0. C.

Federal Aviati.. Agoacy. CARl Library - AC-43.2. Obleh~oec City. Oklahoma

Library of Cosgeess. $cioen & Technology Divislee. eashisqi... 3. C.

Natiosel Aeresestice A Space Adsisistragmoe. 9eehieqtos. D. C.

Notional Institmato of Moaltb. Divisies of Rosoeroh Great*. Bethesda. 3d.

Natiosel Library of Medici**. Setbeeds. Md.

Office of Civil Defense. Techaical **search Laboratory. Bettle Creek. Mich.

UP Atoaic r~soeqy Ceossissign. Reports Asalysis Tech lafer Svc. Ouk Ridge, Tenm.

US Public Health Svc. occupotioset health Roo a Tag. Facility. cisciosati. nkie

OTEr§ AGENCIES

Abbott Waheewateios. Sciosce lalereAthoo Se-v-6es N. Chicaoge. 1li"619

Aeeticft whine uusedey Ce. Noee York. u. v.

Arctic iloltb Research Coster Library. Astherege. Alteks

Ceetrel Medical Library, 11-42. The Setvisq Co. $seattle. foobiqtoes

Chief. bios ieece Socties. Aoesposce Divisios. The 50.1mg Co. Seatule. Seebisqteu.

Docceest Cosgalý9 Desk. The Sieseateh Co. Seetos. NO*@-

Gesetel tiecteii Co. Advanced E19c~r&ic Center Library. Ithaca. W. T,

cGeaerol Elvettir Co, Teaps Librury. U.ent. Sarbela. Calif.



OTHER AGENCIES Coet.

DI$TRIIuION

U Sesoeareb Coster. Eaqr Science Dopt 475. TYrktoew Neights. f. T.

ITT Federal Laboreteries. Haene Fectors Gkoup. Nutley. X. J.

9i1"m Coust y Nospitel. Depertuest of Amestb.o.elogy Library. Brooklyn. N. T.

Lafayette Cinic 9351 E. Lafayette Street. Detroit. Miehigan

Heye Cliaic. Director of biophysiec bivisoa. Rocbester. issa.

ae1asell Aircraft Corp. St. Loeol. Uo.

Poycbeleical Ab"trecte. Uabiaqtem. D. C.

buad Corperetion Library. Seate ioeie. California

b.ea. Califon* Corporation. Lee Angeles. Colif.

Space Technical Laberaterieo. Subeemeitte *a Note*. Los Aengeles. Calif.

The %*elag Coepusy Library. Kllitery Aircraft Systeme Dilsies. Wicbita. am".

The Jebs Crater Librert. Chicee. Illiaiei

lTe Leoeleecfe rumdtiun. Dept of Aerospaeo Ned 6 4sceotroeatieos. Albmquorqeo. N. Uo.

The leserce Aselysis Corp Library. laem. Vse.

Yorke. Laoeretories of Pvifate Doleogy. orunme Perk. TIe.

IEDICAL COLLEGE/SCNOOL LIUIANIES AND BEPTS

Aibusy INudlel Colle"g Library. lbeany. N. V.

Bonom Grey Saboel of Mbdieine. Librory. WinstoenSleem. M. C.

*rest Usivorsity. Library Decumeote Division. Povideme. A. I.

Call*j• of Sedleel l•emglote. Voraster hedeliff Meereil Library. Lea Lied.. Calif.

Ceolo. of Pbyeieiese of Phliadeipbia. Library. Pbiledepispe. Pa.

Colombia Sa,. %Spt of Pay"beiegy. ji. Verk. N. i.

Colombia sl,. Nodical Library. No. YVek. M. V.

Corel!l VaiL. Coettel Serial Recrd Doperteeet. Ztbtee. I. V.

Coreel Veli. medieal Library. Woe Verb. a. V.

Cecisgtoe Sail. Eadilal Pbaramy Library. Oebat, Nob.

DhrteOuth Collee. Duse I94edieei LAbrery. Iueee., V. I.

Georoge leeblstee Setl. if lie of cMises Seoereoe Soecrab. Alesaadrie. Va.

Netterd Vale. lodiaol Library. etol.o. Use.

ledsese Nam. Meditel Ceetot Lbrely. adiaepe"lio. led.

ledliee Wsl,. feboeI f Usdiame LGibr*ry. Sle.eisqtea. led.

j1lreooo asedieal Ce0.ee. Librery. Plilodolpblo. Pa.

Jabes f.1. gSalh,. 9laob Ndieei Library. Shltiotee. 0I.

Iawie Slote Sam. Doperteoet of Peyeb*eoq. Sebettes. ea".

Lese Lied@ Sale. bilte oeerilel Sdieel Librery. Lao qie"o . Colif.



NEDICAL COLLEGE /SCHOOL LIBRARIES AND DEPTS Cont.

DISThRUIDON

11mqOetsO Usiv. Modtoul-Dontal Library. Milwaukee. Wis.

Medic.! College of Vlrginia. TompkLns-McCaw Library. Richmond. Va.

Now York Academy of Medicine Library. Neo York. N. Y.

Nos York Univ. College of Medicine. Research Dlvyivin. New "ork. N. Y.

N.e York Univ. College of Engr. Research Division, Noe York, N. Y.

Now York Univ. Medical Center Library. Now York, N. Y.

Northbestoro Univ. Department of Psychology. Evanston. Ill.

Nrthioetern Univ. Medical School Library. Chicago, Ill.

(jbio State Univ. Chemical Abstracts Service. Columbus. Ohio

Ohio State Univ. Engr Experiment Station. Systems Research Group. Columbus, Ohio.

Ohio State Univ. Psycholinguistics Laboratory. Colusbus. Ohio.

Ohio State Univ. Research Center. Aviation Psychology Laboratory. Columbus. Ohio.

Ohio State Univ. School of Optometry. Columbus. Ohio.

Ohio State Untv. Topoa Library. Columbus. OLio

Purdue Univ. Department of Psychology. Lafayette. Ind.

Rush Medical College Library. Chicago. I11.

St. Louis Univ. Medical School Library. St. Louis. Mo.

Stamford Univ. Lane Medical Library, Palo Alto. Calif.

State Univ of Ioee. College of Medicine Library. Iowa City. Iowa.

State Univ of lowa. Univ Hasp. Dept of Otolaryng & Moxillofaclal Surq. Iowa City, Iowa.

State Univ of New York. Anesthesiology Department. Brooklyn. N. Y.

Star: Univ of New York. Medical Library. Downtown Medical Center. Brooklyn. N. Y.

Texas Medical Center Library. Jesse H. Jones Library Bldg. Houston. Tex.

Tufts Univ. Human Engineering Information Analysis Service. Medford. Mass.

Tulane Univ. School of Medicine Library. New Orleans. La.

V~n•w LI tniv. HOsi t'al Library, Nashvill., Tonn.

Univ of Alabama. Medical Center Library. Birmingham. Ala.

Univ of Arkansas. Vodicc' Center Library. Litle Rock. Ark.

•civ of B9iffalo. Departapat of Psychology, Buffalo. N. Y.

•iv of Bulfalo. Hea!-b Sciences Library, Buffalo. N. Y.

'niv of Ca.ifotia. iosod.ial Library. Lot Angeles. Calif.

o f _n;i'. Poll!O0! 1fO Chr~oy LCf'.co. Ill.I

of a Co.loq# ý,? Medjcinn... Ke!'.rring Lob, Cincrinrani[, Ohio

~ ~'iri~ Col.•ecf Veoi-in*, Gaineaviie. Fl~a.

0iof -- erjio, :,-por'son" of Psycholoqy. A•hvns. Co.

Best Available Copy
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Univ of Illinois. Aeromedical Laboratory. Chicago. Ill.

Uaiv of Illinois. Aviation Psychology Laboratory. Savoy. 111.

Univ of Illinois. Documouita Diviaioa Library. Urbana. 111.

Univ of Illinois. Speech and Hearing Clinic. Champaign. 111.

Univ of Illinois. Training Research Laboratory. Urbana. Ill.

Usiv of Ksnsas. :ieadeniag Medical Library. Kassa* City, Koo.

Univ of Keetacky, Psychology Department. Lezingtoan Ky.

Univ of Louisville. Medical Library, Louisville, Ky.

Univ of Maryl~ad. Health Sciesces Library. Baltimore. Md.

Univ of Miami. School of Medicine. Department of Opthalooloqy. Miami, Tim.

Univ of Miami. Szkool of Medticie. Department oi Psychology, Coral Gables. rim.

Univ of Michigan. Gen'rsl Librarl of Serials & Documents, Ann Arbor. Mich.

Uni' of iNnes~ota, Serials Division Library. Minneapolis. Mien.

Univ of Mississippi, Medical Center. Roslead Medical Library. jackson. Miss.

Univ of Missouri, Medical Library. Columbia. Me.

Univ of Nebraska, College of Medicine Library. Omaha, Meb.

Univ of North Caroline. Div of Health Affairs, *emorial Heap Library. Chapel Hill. Vs.

Univ of Oklahoma. Medical Con~or Library. Oklaobea City. Ohl*.

Univ of Oreqon. Medical Sehook Library. Portland. Ore.

U6i' of Oreon~. Department of Dermatology. Portland. Ore.

Unio of Pittsburgh. Doeprtment of Psaychology sad Radiology. Pittsburgh. Pa.

Umiv of Pittsburgh. Talk Library. Pittsburgh. Pa.

Univ of Rochester. Atomic Energy Prejoat. Rochester, N. Y.

Univ of Rochester. Department of Psychology. Rochester. N. Y.

Uaiv of Rohes~ter. Schoel of Medicine 4 Dentistry, Rochester, N. I.

Univ of Rochester. Strong Moseriel Hospital. Rochester, N. T.

Univ of Southern California. School of Nedicise Library, Lee Angeles. Calif.

Univ of Southern Califorial. Serials Library. Lea Asyole. Calif.

Univ of South Dakota, Medical Library. Vermilliemo. S. D.

Univ o! Tesessee~. Meeney Meoorial Library. Memphis. Tom@.

Univ of Texas. The RadkohioIogy Laboratory. Avstim. Too.

Univ of Tones@. Medical Breach Library, Gelveoten. Too.

Univ of Tones. Speech & Hearing Climic. Austin. Tem

Uoit 0f Utah, Library of Medical Sciences. Salt Lake City. Utah.

Usi, el Vernent. College of Medicineo Library. Barlisiteo, Vt.

Univ of Virginia, Sehool of Medicine. liostatiotics. CbsrI~ttsv~ille. Va.



MEDICAL COLLEGE/SCHOOL LIBRARIES AND DEPYS Cent.
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Univ of Virginia. Medical Library. Univ Hospital. Cbariattenvijll. Va.

Univ of Virginia. Psychology Department. Charlottesville. Va.

Univ of Washingtom. Health Sciences Library. Seattle. Wasib.

Univ of Winconmin. Medical School Library. Mediuso, Via.

Univ of Wisconsin. Psychology Studies Division. Nadine.. Wis.

Wayne, State Univ. Medical Library. Detroit. Mich.

lest Virginia Univ. Medical Castor Library. Mergantesea. W. Ya.

Yole Univ. School of Medicine. Otelegic Research Laboratory. Nee Haves. Come.

lavier Univ. Department of Psychology. Cincinnati. Ohie

FOREIGN
Acceemmioen Dept. Nat'l Lending Library for SciA Tack. Boaton SPA. Verhsahir.. England

Aperican Embassy. Tho Foreiqs Svc af America. Attn: esmt Med Attack*. Lenden. England

British Army Medical Limines Officer. British Embassy. Weshisgtes. D. C.

British Nasvy Staff Officer. Benjamin Froanhit Ste. Attn: F. P. Ellis. Washington. D. C.

Canadian Ligison Officer. Office of the Surgeon General. Wokashinten. D. C.

CboettBer atty Roe* lost. Royal Cancer Heop. Attu: Peter Alonaneolr. Leadens. Eatgland

Cemaasader P. H. Bennel. Ned Em Chef De La. Marise. Paris. France

Defeat* Research bmeber. Comadian Joint Staff. Washang~ten. D. C.
Dr. HMe" Aroasi. Hospital MWtter Central. Asmsiele. Pamraguay.

Dr. R. I- Biflbleceeb. Cbem Defaen Enor. Est. Porte. Dew&. Salisbury. Walts, Egileand.

Dr. Mertti J. Karvenes. Dir Playetal Dept. The lost of Occip Health. Helsinki. r~ioiad

Dr. led Israeali. Dept of Nietelogy. Karel~anak lost. Stockhholm. 3,04cm

Dr. G. N. 9yadhan. bit Appi Playsiol Lab. t &il 0x.s. chinhor af Missen. iebassenberg. S. Africa

tickia Moas"bts. Est& Wnf Svc, The XatI' Iast of Aalsal Health. Tokyo Japan

Enanele de 54411d0d M14itear V.- Fn $Wanter. Attn: Dwgete, G. C. Rioee". Aae~ociee. Person"
Gerson Nilltery Attacbserederal Ministry of Defaense. Weosiagoto. C. C.

laet of Clisicam Caper Sartory, Aten: Dr. Liehe. Prague. Cire. Cnseboolevehis
Innst of taper 00dAS"rg. Alto: Dr. base $*Ioly. DttUniv of Mentreel. Montreal. Cesaned

lost of Pbroilegy.p Usav of Pies. Alto: Gv&*anoe Merwani. Pies. Italy

Loboratory of General Pathology Therapy. Alto: Prof loes" N. BOwl. Liege. Belgian

Medical Sotoscos Library. W ivoraity of Alberto. Edoectena. Alberto. Caneda

Onferd Univ. Department of Nee"t Anatsmy. Attn: Dr. A. N. Lia4. Osford. England

Prof o. Bssmoti, Dar test do Ciesci.. risawbegioe. Montevideo. ureuguy

Pr^1f A. 1. Ditahkmrs. J. J. Thooep.. Physiel Lab. Berke tints. Worko. alniond

Prof D. U. Mocegy. Unkv of 0. Keels'sir.101. steffordmhkire. Cgleand

Prof J. A. F. Slevensis Fatuity of Med. Unavsof Isoltes Oae. Leeden. Ont, eosoda

Reoya Air Forcel lost of Aviotism Medl Alto: vf. c. ". Byisfcrd.Fro*tervus. ral,limu

Roayl Air Fores jest of Aviotkoe Med. At'.. L0. 1. C~. Gasiqsoqd, reesho, s.,b tIN-i..,

00y01 Soci~ety of Medicine, Library. Landen Eagisnd

teints of estern Ontario Nod Sthool, Alto: of. Ailto* C. brue. L00406 u '.
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